We treated 120 children between the ages of 12 and 31 months with 137 developmental dislocations of the hip and reviewed them at a mean follow-up of 14 years.
The late presentation of developmental dislocation of the hip (DDH) is becoming less common because of neonatal screening and the introduction of sonography. Some abnormal hips still fail to respond to early conservative treatment and others are diagnosed after the patient has begun to walk. For these children, closed reduction is indicated only when a concentric and stable reduction of the hip can be obtained; the remainder will require an open procedure.
The quality of the reduction is usually assessed on an anteroposterior (AP) view of the arthrogram according to Miyake's classification, 1 but many patients had poor results after closed reduction. Since 1973, we have used a lateral view of the arthrogram as well as an AP view to judge the accuracy of the reduction. We investigated, retrospectively, the correlation between the information obtained from the two views and the results of treatment. We aimed to delineate more accurately the indications for closed reduction.
PATIENTS AND METHODS
From 1973 to 1995, we obtained two-directional arthrograms at the start of treatment from 174 patients aged between one and three years, with 197 complete dislocations of the hip. Children who had neuromuscular disease, chromosomal anomalies, septic arthritis, or recurrent dislocation were excluded.
We were able to review 137 hips in 120 of these patients at a mean length of follow-up of 14 years (10 to 21). There were 106 girls and 14 boys; their age at the time of arthrography is shown in Figure 1 . Dislocation had been diagnosed in 66 hips after walking began, and in 71 hips conservative treatment had been unsuccessful.
Arthrography was performed under general anaesthesia. After attempted reduction an AP and a modified Dunlap's lateral view 2 were taken (Fig. 2) . To assess the AP radiograph we used Miyake's classification 1 ( Fig. 3 ) which defines types of limbus as follows: 'everted' which has a blunted and turned out appearance, 'intermediate' with a blunted and infolded shape causing minimal block to reduction, 'inverted' which is infolded and interposed between the femoral head and the acetabulum, 'blockaded' which prevents the entrance of dye into the true acetabulum and has an ill-defined shape and 'impossible' which obviously prevents reduction. Miyake recommended that only the everted and intermediate types should be treated by closed methods. We designated two groups as types CR, closed reduction, and OR, open reduction.
The supplementary lateral arthrogram has enabled us to visualise a tight iliopsoas, adhesions around the posterior capsule and inversion of a portion of the limbus (Fig. 4) . The lateral views were divided into three types based on the relation of the limbus to the femoral head, and the shape of its anterior and posterior portions (Fig. 5) . In type A, the head moves over the posterior limbus and the anterior limbus is not inverted. In type B, the head moves over the posterior limbus, but the anterior limbus is inverted and obstructs concentric reduction. In type C, the femoral head will reduce anteriorly but the posterior limbus is infolded and interposed between the femoral head and the acetabulum.
At the final examination, radiological assessment of the anatomical results was carried out as described by Severin. Photograph showing an arthrogram being taken using a modified Dunlap's technique. The tube is tilted so that the beam forms an angle of 30° with the long axis of the pelvis.
cedures were needed in 17 hips after reduction. Operations were a pelvic osteotomy in ten, a femoral varus derotation osteotomy in three, arthrotomy in three and a Colonna capsular arthroplasty in one.
The distribution of the arthrographic classification is shown in Table I . The superior portion of the limbus was not interposed in 65 hips (type CR); of these, 45 had an inverted anterior or posterior portion of the limbus which intervened between the femoral head and the acetabulum.
Of the CR cases, 17 hips were rated as type A on the lateral view, but of those in which previous treatment had failed only two had this appearance (Fisher's exact test: p < 0.01). No patient over the age of two years was classified as CR with type A.
Of the 65 hips classified as type CR, 38 were concentrically reduced without forced abduction and had only a closed reduction. A stable reduction was achieved in all 19 hips classified as CR, with type A lateral, in 15 (45.5%) of Normal lateral view of the arthrogram to illustrate the structures visible. The anterior and posterior parts of the labrum can be clearly seen. (Table III) . We found no significant correlation between the previous treatment and the results after this procedure. In CR hips with type B or C lateral views, the incidence of Severin group I or group II hips after open reduction was significantly greater than in those treated by closed reduction (Fisher's probability test: p < 0.05) (Table IV) .
Nine hips had evidence of AVN of the femoral head before reduction. They all had failure of previous conservative treatment and were classified as OR with type B or C lateral views. AVN developed in five hips after closed reduction with grade-2 changes in two and grade-3 changes in three. In those classified as CR with type A only one (5.5%) showed AVN, whereas there were five (35.7%) in type B or type C. The incidence of AVN in hips classified as type A was significantly lower than in types B or C 
DISCUSSION
The aim of treatment in DDH is to obtain a congruous and concentric reduction with minimal risk of AVN. Children under one year of age can be managed by closed methods, but open reduction is necessary for those over the age of three years. Between these two ages a dislocated hip may be managed by closed reduction or by an operation which allows complete removal of all soft-tissue obstruction and a shorter immobilisation. Tonnis 7 reported that the incidence We agree that the indications for treatment should be based on the quality and stability of the initial reduction.
We found a significant correlation between stability and the shape of the limbus: all our hips rated in CR with type A lateral views had good stability. In some hips, however, with good stability and no interposed limbus in the AP view (type CR), the anterior or posterior limbus obstructed a concentric reduction (type B and type C). These patients, CR with type B or C (Fig. 6) , had relatively poor results (Fig. 7) . The results of open reduction for hips classified as CR with type B or type C lateral views were significantly better than after closed reduction. We no longer attempt closed reduction, except for CR hips with type-A lateral views.
Severin 13 methods results in failure, especially when an inverted limbus obstructs concentric reduction. We consider that an inverted limbus, especially the anterior part, will seldom evert after walking has begun (Figs 6 and 8 ). posterior limbus, a tight iliopsoas tendon, and fibrous adhesions around the posterior capsule (Table V) .
We conclude that: 1) AP and lateral arthrography allows better assessment of congruity at the time of closed reduction of DDH.
2) Children with a CR hip and type-A lateral appearance are best managed by conservative treatment. They can expect good long-term results with a low incidence of both AVN and late reconstruction. No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article. 
